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Program 1: Innovation in remote sensing technology and algorithm

The limitation of existing approaches has often been recognized in the course of the Earth environment 
studies using remote sensing. In this program, novel sensors and algorithms are explored in order to 
establish remote sensing methodologies that enable more in-depth and comprehensive analyses of various 
targets including vegetation and atmosphere. In this way this program aims at the innovation of remote 
sensing through such activities as construction and operation of next-generation satellite sensors, and the 
integration of wide spectral-range observations using optical and microwave remote sensors.
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Program 2: Integrated use of geoinformation

This program aims to promote atmospheric/terrestrial environmental studies based on integrated use 
of geoinformation including satellite remote sensing data, ground measurement data, and extracted 
environmental data. Main research subjects in this program are correction and preprocessing of satellite 
��������	
�����
��
������������������������������������������������������������������������������������
by integrating satellite data and ground data, and extraction of atmospheric/terrestrial environmental 
parameters. This program has close relationship with the operation of the data distribution and sharing 
systems of the whole CEReS.
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Program 3: Advanced application of satellite remote sensing

Since the establishment of the “Aerospace Basic Act” in 2008, the major purpose of the national policy 
over the space development and utilization has changed from the stage of research and development to 
that of wide-range, practical utilization. Thus, it is absolutely needed for the environmental remote sensing 

���������������������������������������������������������������������������	��������������������������
solving various problems on both scientific and social bases. In view of such background, this program 
（Program 3） aims at assigning important problems that must be solved on national and global levels, 
integrating the results of satellite and ground-based observations, and realizing the advanced application 
methodology of satellite remote-sensing data through the synergetic activities of scientists representing 
��������	����������������������������������

Study on spatial information system that nurtures the disaster and environmental literacy.
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CEReS

CJ17-01
CO2

Surveying and validation of CO2 concentration data in the human living sphere

DOAS

7400m

                         Yuji Kuwahara (Graduate School of Science and Engineering, IBARAKI University) 

2007

DOAS

454.0ppm DOAS 473.0ppm

Abstract
Since 2007 Ibaraki University has installed ventilated cases for meteorological instruments in Ibaraki prefecture and has 
been carrying out fixed point observation of the concentration of carbon dioxide in human activity area. However, in this 
fixed point observation, the data obtained at the observation point may not represent the surrounding data. The DOAS 
(Differential Optical Absorption Spectroscopy) method measures the average concentration of trace components (carbon 
dioxide, aerosol, nitrogen dioxide, ozone, etc.) present in the optical path by propagating light through the long optical path 
in the atmosphere. Therefore, in this research, the following two points were aimed. First, we  observed the carbon dioxide 
concentration over long distances by the DOAS method in February 2017. Second, we used the DOAS data to examine to 
what extent the data of fixed point observation of carbon dioxide concentration agree with the DOAS result. The following 
results have been obtained. First, the carbon dioxide concentration over a round trip distance of 7.4 km from Ibaraki 
University to Umegaoka Hospital was measured to be 473.0 ppm. Second, which was very close to the concurrent value of 
454.0 ppm from the fixed point observation at Ibaraki University. 

1 2

(1)

( 1)

(2)

(3)
454.0ppm

DOAS 473.0ppm
DOAS

CO2
( )

DOAS
CO2
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CEReS

CJ17-02

Development of FPGA for Microsatellite onboard Synthetic Aperture Radar

CP-SAR

CP-SAR FPGA
FPGA

FPGA
FPGA ASIC
CPU

FPGA CPU

CP-SAR

( )
                          Kazuteru Namba (Chiba university)

Abstract
Signal processing for unmanned aerial vehicle (UAV) with circularly-polarized synthetic aperture radar 
(CP-SAR) uses high-speed FFT computation for large amounts of data. So, it is strongly required that 
signal processing system for CP-SAR is constructed on field programmable gate arrays (FPGAs) 
providing high-speed parallel processing and not traditional digital signal processers (DSPs). ). In the past 
years, we designed a SAR image processing system on an FPGA board. In this year we improved its 
control unit to facilitate its adjustment to support several types of experiments.

1 (
)

2

(CP-SAR) Synthetic Aperture Rader (SAR) 
FFT SAR 

Digital Signal Processer (DSP) Field Programmable 
Gate Array (FPGA) FPGA



― 45 ―

CEReS

CJ17-03

Workshop on Validation Equipment Performance Improvement for Air (VEPIA)

• 380nm 900nm
• 95 0.25
• 0.20
• 0.25
•
•

•
• 900nm 10nm
•
•
1
• 95
•

                          Yoshiaki HONDA Center for Environmental Remote Sensing, Chiba University)

Abstract

Skynet
( GOSAT, GOSAT-2, GCOM-C

We are entering the time to update the ground measuring instruments of the Skynet (atmospheric ground 
verification network) which our center is also involved with. The atmospheric ground verification network 
also contributes to ground verification of atmospheric observation such as aerosol by Japanese satellites 
(GOSAT, GOSAT - 2, GCOM - C etc). Therefore, the specification of the next ground instrument of the 
Skynet is urgently needed. This study group supports the discussion of the specification review.
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CEReS

CJ17-04

Development of phenological observation in Satoyama ecosystem by using remote-sensing

4 12 7 1 SfM structure 
from motion 2

1 SfM

SfM

ALOS-3

                          Shin Nagai Research and Development Center for Global Change, 
Japan Agency for Marine-Earth Science and Technology

Abstract

SfM structure from motion

Accurate phenology observation in the SATOYAMA ecosystem is an important issue to evaluate 
ecosystem functions and services, and biodiversity under climate change. We monthly 
photographed the canopy surface of SATOYAMA ecosystem in Togane, Chiba using a digital 
camera mounted on a drone (unmanned areal vehicle) and then generated SfM (structure from 
motion) images. 3D visualization of canopy surface allowed to detect the characteristics of canopy 
structure and plant phenology among each tree species. 

1

21

11111111111111111111111111111111111111111111111111

2 SfM
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CEReS

CJ17-05 P2017-2

� �
Normalization of Life-Risk Models for Tsunami Disasters and Expansion of Application Areas

American
Geophysical Union Fall Meeting

                          Daijiro KANEKO President of Remote Sensing Environmental Monitor, Inc.

Abstract
The authors have developed social-geographical models for evaluating life risk and have applied it to the

Kamakura coast in Shonan region near south-western part of Metropolitan Areas of Tokyo. This year, the
normalization of the models makes possible to expand research areas from Kamakura to Fujisawa city.
The models include tsunami refuge buildings for emergent short-time tsunami disasters. The obtained
results can contribute to the prefectural society for preparing planning policies of tsunami disasters.

1

2
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CEReS

CJ17-06 P2017-1

Validation of satellite product estimation algorithm using climate model simulation data

�

                          Kazuo Mabuchi (National Institute for Environmental Studies)

Abstract

SST

In this fiscal year, two cases of numerical simulations were performed and the results were compared. 
One is the numerical simulation using the Arctic Ocean sea ice distributions in 1982, and another is that 
using the Arctic Ocean sea ice distributions in 2012. In the areas where the Arctic Ocean sea ices in 2012 
are little compared with those in 1982, because of the forcing of positive SST anomalies, negative surface 
atmospheric pressure anomalies are produced. These anomalies make the anomaly patterns in the upper 
atmospheric levels. We are going to perform more detailed analysis including carbon cycle in the future.

SST
SST

Pa Pa
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CEReS

CJ17-07
SKYNET
A study of atmospheric environment with the SKYNET data

Microtops OPC 
1.5 km 8 km 

PM2.5 

Microtops 440 nm 
AOD OPC 0.3 μm 

0.82

0.3 2.0 μm PM2.5 
2 0.82

0.3 0.5 μm -0.71 0.5 1.0 μm -0.64 1.0
2.0 μm -0.55 2.0 5.0 μm -0.38 5.0 μm -0.26 

0.3 0.5 0.5 1.0 1.0 2.0 μm
1 2.0 5.0 μm
5.0 μm

PM2.5 1

SKYNET

                          Makoto KUJI Nara Women’s University

Abstract

Optical Particle Counter (OPC) PM2.5 
OPC

OPC Microtops

SKYNET
It is important to monitor the aerosol behavior over East Asia. We have performed optical observations in 
terms of aerosol properties with sun photometry and air sampling for four years at Nara. Comparisons of 
the particle number concentration with PM2.5 mass concentration, visibility, and aerosol optical thickness 
revealed that these observations were consistent as a whole. We will continue these observations to 
validate GCOM-C satellite and SKYNET observations.

1

2 PM2.5
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CEReS

CJ17-08

Stand-off measurement of solar induced fluorescence from vegetation canopies:
application to fields and forest

                          Kenji Masuda Shizuoka University Division of Technical Service

CCD CCD
15 30 m (Solar Induced 

Fluorescence: SIF) 
(SIF) 

Abstract A stand-off system has been developed for observing solar-induced vegetation fluorescence on the 
canopy level. The system collects optical signals using a telescope, leading to the spectral measurement 
using a CCD spectrometer, as well as the two-dimensional measurement of the fluorescence intensity 
distribution by means of a cooled CCD camera. We describe the application of this system to the soybean 
field recently performed in Kyoto. It is found that the present approach based on spectral shapes is useful 
for extracting weak fluorescence signals even under daylight conditions.

GOSAT TANSO-FTS A
Solar Radiation-Induced Fluorescence, 

SRIF CCD CCD
SRIF

FLD (Fraunhofer Line-Discrimination)

Fig. 1

825 nm

750 825 nm
(Fig. 1)

A
775 nm

Fig. 2 (a) 20 m F550
30 ms

Fig. 2(b) F760
50 ms

count/ms/pixel

Fig.1 Proposed method based on relative reflectance.

Fig. 2 Reflection and fluorescence images of the 
soybean field recorded at the stand-off .

10 100m
15

30 m
( )
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CEReS

CJ17-09 P2017-1
UAV 3D
Creation of 3D model of forests using UAV (Unmanned Aerial Vehicle)

UAV BRDF
BRDF

BRDF DSM
UAV 3D DSM 2016 8

2017 7 UAV
3D DSM

UAV
UAV

3D DSM PhotoScan 3D

DSM

2016 2017 2
2016 2017

DSM

DSM BRDF

DSM

                           Hiroshi Matsuyama Department of Geography, Tokyo Metropolitan University

Abstract

BRDF DSM UAV
DSM

DSM BRDF

In this study, we tried to create more detail DSM which is one of the parameters of estimating BRDF, based 
on images taken by UAV. We used oblique images for making precise DSM along with nadir images. As a 
result of this year, we elucidated to improve precision of DSM by adding oblique images of specific direction, 
i.e., the direction for minimizing sunlight effects and/or that considering geographical features of the study area. 
In addition, we suggested the limitation of the improvement of DSM by adding oblique images. In the near 
future, we can estimate canopy reflectance under any condition of the sun and radiometer by using detail DSM 
and BRDF simulator. Also, it is expected to carry out simultaneous observation of the passage of satellites.

1 DSM
2017

2
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CEReS

CJ17-10 P2017-3
GIS

Estimation of in-use stock of materials in global scale using nighttime light images 
and GIS

[1]

[2]

[1] Int. J. of Remote Sensing, 34 (2013), 490-504 [2] , LCA , 6 (2010), 92-101

Feng-Chi Hsu, Christopher D. Elvidge
and Yasunari Matsuno, Exploring and estimating in-use steel stocks in civil engineering and buildings 
from night-time lights, International Journal of Remote Sensing, Vol.34, No.2, (2013) , 490-504

                           Akihiro Yoshimura Dept. of Urban Environment Systems, Chiba University

Abstract In this work, for the more precise estimation of the in-use material stock, the correlation between  
the electricity consumption and radiance calibrated nighttime light composites of the cities in 
Chiba were evaluated. Through this work, the strong correlations were confirmed, and the 
change of correlation coefficient by the difference of consumers ratio between the industry sector, 
the tertiary sector and the residential sector were also confirmed. 

[1]

[1]

y = 261.72x + 90.25
R² = 0.7212
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CEReS 

CJ17-11 SP2017-1

Assessment of damage situation due to natural disasters using remote sensing data

 

 

                          Luis Moya (International Research Institute of Disaster Science, Tohoku University)

Abstract

2016 ALOS-2 PALSAR-2
PALSAR-2

This study aims to estimate the distribution of building damage by joining these two sources of information:
change detection of pre- and post-event SAR images and spatial distribution of strong motion intensity.
Building damage surveyed at Mashiki town due to the 2016 Mw7.0 Kumamoto earthquake is used as
ground truth data to verify our hybrid method.

2016 ALOS-2 PALSAR-
2

1 SAR
2 SAR

r d

2
r d

2016 4

2014
5 ALOS-2 2 M7

SAR
2011 2017 SAR

SAR  
 

2016 SAR
1 2 1

 
 

1 2
SAR 1
SAR  

ALOS-2
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CEReS

CJ17-12 P2017-3
SfM

Development of a methodology for topographic measurement in forests using terrestrial laser scanning 
and SfM-MVS photogrammetry 

3

SfM 360

3D

1

2

3 GIS

Giordan, D., Hayakawa, Y., Nex, F., Remondino, F., Tarollil, P. (2018.04) Review article: The use of Remotely Piloted Aircraft 
Systems (RPAS) for natural hazards monitoring and management. Natural Hazards and Earth System Sciences, 18, 1079-
1096. doi:10.5194/nhess-18-1079-2018

Yuichi S. Hayakawa (Center for Spatial Information Science, The University of Tokyo)

Abstract

TLS SfM Structure from
Motion

3D

GIS

The purpose of this study is to develop an efficient method to utilize high-definition topographic data by lidar or SfM-
photogrammetry for applications in forestry and geomorphology. In this fiscal year, we reviewed the use of RPAS on
natural disaster management including wildfires and sediment disasters. We carried out applications of the methods for
slope failures, debris flows, mountain sector collapse, and associated vegetation change. We also hosted symposiums
and workshops for researchers focusing on the use of high-definition data concerning GIS, inviting an outstanding
researcher as the keynote speaker. Also, as an outreach and educational approaches, we held workshops for primary
school students regarding the use of the 3D data.

1

2 2015 2018
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CEReS

CJ17-13 SP2017-3

Proximity remote sensing utilizing drone 

UAV
UAV

NDVI

NDVI (NIR – R)/(NIR+ R) NIR R
QGIS

Photoscan QGIS
2

NDVI=(NIR – R) / (NIR+ R)
NIR R

RdYlGn
RdYlGn

Excel
258.03m2 QGIS

500.89m2

51.51%

G
PS QGIS

UAV

30

                          Makoto Watanabe Aichi Prefectural Miya Fisheries High School
Department of Information and Communications

NDVI Normalized Difference Vegetation 
Index

QGIS
Photoscan Phantom4pro

Abstract In this research, in order to acquire the area of algae and Amamo field and vegetation activity NDVI 
(Normalized Difference Vegetation Index) in the bay, utilizing the remote sensing technology used recently in paddy 
rice monitoring etc. in agriculture field, It aims to establish measurement of seaweed bed and amamo field. In this 
report, Mikawa Bay (Gamagori City, Aichi Prefecture) is the main target area, mainly using QGIS and Photoscan, and 
on the way from the aerial photographs of Phantom 4 pro and infrared cameras to clarify the condition of seaweed 
bed · Amamo field Report the progress. By conducting this research in the future, it is expected to clarify the 
correlation between the aerial photographs of the algae field and Amamo field in the bay and chlorophyll, and to 
become a clue to measures to improve.

GIS

1

NDVI
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CEReS

CJ17-14 P2017-1

Development of remote detection and identification of atmospheric aerosols using laser induced  
breakdown spectroscopy

3 5

LIBS

LIBS LIBS
LIBS

LIBS LIBS
LIBS

                          Toshihiro Somekawa Institute for Laser Technology

Abstract

LIBS

2 50 ps
LIBS 3 5

Femtosecond laser pulses are an attractive tool for remote laser induced breakdown spectroscopy (LIBS) 
since no focusing optics are required to induce plasma formation. This femtosecond LIBS allows us to 
perform the remote detection and identification of the atmospheric aerosols containing metallic 
components such as iron, zinc, and lead. We demonstrated enhancement in LIBS intensity of about 5 
times with a double-pulse configuration using two polarizers. This enhanced LIBS signals may open a 
new way of remote LIBS experiments.
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CEReS

CJ17-15 P2017-1

Estimating available amounts of forest biomass resources for energy with 3D data

GIS
GIS

UAV-S M

12
RMSE 6.16cm 1.34cm 1.91cm

RMSE 3.25cm

RMSE 2.72m
1.92m 2.06m 

RMSE 0.763m3

0.162m3 0.065m3

RMSE 0.066m3

GIS

UAV-S M

                          Kazuhiro Aruga Utsunomiya University Faculty of Agriculture

Abstract In the present study, a secondly broadleaved forest was measured using low cost portable TLS. Then, 
DBH, height, top end diameters, log and stem volumes were analyzed and compared with measured 
values. RMSE of DBH was higher than the existing studies, but RMSE estimated with only TLS data close 
to measured trees become lower. RMSE of height was also higher than the existing studies, and tree 
height was underestimated. DBH and height of felled trees to measure volumes were accurately 
measured. Therefore, estimated tree volumes were close to measured values.
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CEReS

CJ17-17 P2017-3

Drawing a map of soil fertility using low-cost drone

Phantom4pro(DJI ) 1

2017 9 29

5%

-0.858
RMSE 0.35mg/100g

1
2

180ha 2018

                          Jun Yokobori Zukosha Co., Ltd.

Abstract

1

2

Phantom4pro

-0.858

Recently,  low-cost drones have been on the market and is expected to be utilized in the agricultural field. 
However, low-cost drones can acquire images in the visible range, but it is difficult to use for applications 
requiring near infrared images such as crop growth. Therefore, the purpose of this research is to investigate 
the soil nitrogen fertility (hot-water extractable nitrogen) in the upland field from the bare soil visible image 
obtained from low-cost drone (Phantom 4 pro) in the Tokachi district of Hokkaido.
As a result, a  negative correlation was recognized  between red image data and hot-water extractable 
nitrogen, and the magnitude of correlation coefficient was  -0.858.
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Development of remote sensing method for ice algae
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                          Koji  Asakuma Tokyo University of Agriculture

a USB-2000

Abstract In order to estimate biomass by ice algae, which is micro algae living in sea ice, in the subarctic sea ice
area, a fluorescence observing system with excitation laser for chlorophyll a in sea ice are under development. So far,
fluorescence observation with a spectrometer (USB-2000) has been conducted, for practical application in this year,
performance evaluation by aerial drone mounted camera was carried out. As a result, it was found that the
relationship between the brightness value of a pixel and the chlorophyll-a concentration as a characteristic of the
camera can be expressed by a logarithmic curve rather than a linear line. Even when measured with varying
transmittance with rubbed frost glass, which was placed between the light source and the chlorophyll a reference
standard, the curve relationship between chlorophyll a concentration and luminance was maintained.

1 a

2
a
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Workshop on “Hyperspectral and multispectral observations methodology and applications”

2017 9 20 13:00-19:30 

RGB 3
100

                          Hiroaki Kuze CEReS, Chiba University)

Abstract Hyper-spectral measurement and multi-spectral measurement are frequently used in a variety of fields 
including environmental remote sensing. In this workshop, speakers from various institutions from both 
academic and business sectors will talk on the recent examples of hyper-spectral and multi-spectral 
measurements, for the purpose of sharing the pertinent information toward the future improvement of the 
methodology.
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CH4

NIES 
TM [Eguchi et al., ICDC8, 
2009]

NICAM-TM 

CEReS 

CJ17-20 P2017-2

Study for dynamical process in troposphere and stratosphere using satellite data

GOSAT 
TANSO-FTS TIR CO2 CH4 Level 2, Version 01.00 

a prior (NIES-TM; Transport Model ver.5) 
[Saeki et al., GMD, 2013] Nonhydrostatic Icosahedral Atmospheric Model 
(NICAM)–based Transport Model (TM) [Niwa et al., JMSJ, 2011] 

GOSAT/TANSO-FTS TIR CH4 
TIR CH4 

TIR 
CH4 

( )
                          Nawo Eguchi (Research Institute for Applied Mechanics, Kyushu University)

Abstract

GOSAT TANSO-FTS TIR CH4 Level 2, Version 01.xx 
CH4

Greenhouse gases Observing SATtellite, Thermal And Near-infrared Sensor for carbon Observation- Fourier Transform Spectrometer, Thermal Infra-Red

        This study aims to investigate dynamical processes of transport in free-troposphere and stratosphere-
troposphere exchange by profile data of long- and short-lived trace gases (e.g., CO2 and Ozone profiles) in the 
troposphere and stratosphere. This fiscal year investigated the seasonal and interannual variations of CH4 at 
the middle and upper troposphere by the level-2 ver.01.xx data. The seasonal march is similar with that from 
the previous studies. At the upper troposphere, the enhanced CH4 were seen over the tropical convective 
regions which extended to the southward across the equator.
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•
Developing estimation method of rice yield based on simulation model 

                                  with remote sensing

•

2017 7 8

1 1
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9 5 GNDV SPAD

JST-JICA

                          Koki Homma Graduate School of Agricultural Science, Tohoku University

Abstract

25%
GNDVI

This study aims to improve the simulation model with remote-sensing to estimate rice yield in order to 
enhance the adaptability of the model. This year we applied the developed model on soybean field. 
The soybean production in farmers fields was restricted by excess humidity and the variation of soil 
moisture explained 25 % of that of soybean production. Results suggests that GNDVI, one of remote 
sensing indexes, detects areas damaged by excess soil moisture. 
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Quantitative analysis of ionospheric perturbations associated with natural hazards

GPS HF

HF 10 mHz

10 mHz
250 km

GPS-TEC HF

GPS-TEC HF

GPS-
TEC

GPS-TEC

FORMOSAT/COSMIC

GPS-TEC

                           Hiroyuki Nakata Chiba University Graduate School of Engineering

Abstract

1 GPS-TEC

� �

It is well-known that the ionospheric disturbances associated with natural hazards, such as 
earthquakes (tsunamis), volcanic eruptions, typhoons, and so on.  In this study, we have examined 
the ionospheric disturbances in order to clear the relationship between the ionospheric 
disturbances and their sources. This result contributes to showing the scientific knowledge of 
coupling process of the ionosphere-neutral atmosphere-solid earth.  In addition, this is also 
available to the warning system of natural hazards using ionospheric observations.    
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A study on environmental measurement by synthetic aperture radar

(SAR)
SAR 29

SAR

PALSAR-2 2015 9 11 16

PALSAR-2
(1) PALSAR-2 ( 1)
PALSAR-2
(2) ( 2)
(3) 40

( 3)

64 ( 30 ) ( )

                          Hiroyuki Wakabayashi College of Engineering Nihon University

Abstract

(SAR) H29
( ) PALSAR-2

2015 (
)

40 80

The main objective of this research is to improve an accuracy of environmental monitoring by using 
synthetic aperture radar (SAR) data. Among the environmental monitoring fields, the agricultural 
application was selected to focused target in JFY2017.We investigated a method to detect flooded area in 
rice paddy field by using PALSAR-2 data.  Linear discriminant analysis was applied to PALSAR-2 data 
covering inundated area at Joso City in September, 2015.  The detection accuracy took the maximum 
value at the incidence angle of 40 degrees. And an improvement of detection accuracy by speckle 
reduction was obvious at the higher incidence angle data. 
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CJ17-24 SP2017-3
MODIS
Object-Based Classification of MODIS in Hokkaido
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MODIS DEM
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•

25000 1
68

DEM
MODIS Landsat

MODIS

                          Ichio Asanuma Tokyo University of Information Sciences

Abstract

phenology
NDVI NDVI

NDVI
phenology(duration)

Remote sensing technology has been used in land use and land cover classification. Especially paddy 
fields is an important cultivated area Asia. To accurately extract the area is the important indicator to 
estimate the food production. In this research Rice paddy classification in Hokkaido was performed using 
the climate, geographical feature and the separating feature and later it was compared with a vegetation 
map of the Ministry of the Environment. The method proposed by this research, Topographical features 
(DEM), Climatic features (accumulated temperature), Spectrometer features (MODIS), elements of these 
three features were used to abstract paddy field. and extract the paddy field.

1
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MachingLearning
Selection for Damaged Building using Post-Earthquake image with Machine learning

Stepwise

• 2
1

2 1
2

Number of Sub-objects Area

• Stepwise

Length of longest of edge/Area Dissimilarity/Homogeneity 2
Number of sub-objects

Segmentation
Segmentation

                          Jonggeol Park Tokyo University of Information Sciences

Abstract

2 Segmentation
Segmentation Stepwise

In this study, prioritizing the practicality of the method for emergency purposes, we designed a method 
only to use a single satellite image of an affected area, eliminating the use of complex algorithms and 
auxiliary data. The uniqueness of our method lies in the application of an object-based region 
segmentation to images and the use of features of objects obtained from texture, hierarchical and other 
information in order to extract damaged buildings. We proposed a regression equation of 
Earthquake_damage and used it to identify damaged buildings in different earthquake affected areas.

1 2
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CP-SAR UAV
Experimental development study of optical volcanic gas sensing system mounted 

on the UAV verification for CP-SAR

Sky
/

.
.

UAV

                          Hirokazu Ohmae (Sentencia Corporation)

Abstract We developed a compact CO2 sensor of chemical element type for volcanic gas sensing on UAV 
mounted. Next, the development for the optical CO2 sensor was studied. It has been found that it is 
difficult to achieve compatibility between the optical path length and the miniaturization. So, we changed 
the target of study to the possibility of applying the 2D Hyper Spectral sensor for gas detection. We have 
been developing Hyper sensor in another project. We measured sky by the hyper sensor and got data. 
Analysis and interpretation are future tasks. We want to consider the direction to go forward as a theme 
that miniaturization of this type of sensor.

1

2
DN
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GPM

Validation of GPM Products over the Northeastern Indian Subcontinent Utilizing 
                                  Disdrometers and Multiple Sattelite Observations

TRMM (TRMM/PR )

Z-R

TRMM 2A23

Terao, T. et al. (2017): Direct validation of TRMM/PR near surface rain 
over the Northeastern Indian subcontinent using tipping bucket raingauge network. SOLA, 13, 157-162.

(1) 367 , 2018 2 22 ,
(2)Joint PI Meeting of Global Environment Observation Mission FY2017, 24 Jan. 2018, Tokyo

(3) 20 , 2018 2 15 ,

                          Toru Terao Faculty of Education, Kagawa University

Abstract

2016
TRMM/PR

TRMM 2A23

The present study aims to elucidate the cause of the large underestimation in the TRMM/PR near surface 
rain over the Meghalaya Plateau, the wettest place on the earth in summer monsoon season. We utilized 
the data obtained from disdrometers installed on the plateau. The rain drop size in the monsoon season 
tends to smaller that those in other season. This is consistent with the underestimation by radar 
observation. Based on the TRMM 2A23 algorithm, we found the stratiform rainfall contribute much for the 
underestimation over the Meghalaya Plateau. 

1 2017 10 21
( ) 2017 8 11

( ) 1

1

TRMM/PR
TRMM/PR

TRMM 2A23

2
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Development of estimation method for offshore wind energy resources using 
microwave radiometer, scatterometer and mesoscale meteorological model

LKB, COARE3.0, WRF, AMSR2+
WRF WRF FINO3 Bias
RMSE WRF AMSR2+WRF Bias RMSE

AMSR2+WRF
WRF MYJ PBL

AMSR2+WRF

80 100m

                           Katsutoshi Kozai Kobe University Graduate School of Maritime Sciences 

WRF
100m

10m LKB, COARE3.0
WRF 80m WRF

80m FINO3
Bias RMSE WRF AMSR2 WRF

WRF AMSR2 WRF

Abstract In order to estimate offshore wind energy resources the mesoscale model WRF is used in coastal 
seas. On the other hand scatterometer and radiometer are used in open seas. However the height of wind 
turbine exceeds 100m above sea level and large wind speed difference exists between 100m and 10m where 
scatterometer and radiometer provide wind speed.  This study aims the validation of wind speed profile models 
such as LKB, COARE3.0, WRF and combination of AMSR2+WRF wind speed difference against in situ wind 
speeds observed at FINO3 in the North Sea. Accuracy of wind speed based on Bias and RMSE shows no 
differences between WRF and combination of AMSR2+WRF wind speed difference.  Especially in case of 
stable atmospheric conditions accuracy of WRF and combination of AMSR2+WRF wind speed difference is
degraded.

1

2
RMSE Bias

WRF

100m 10m
LKB, COARE3.0 WRF

80m WRF
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LED LIDAR 

Ground simulation on dust observation using LED LIDAR from the surface of Mars

.

LIDAR

LED LIDAR 
9m 1m

10m
LIDAR

LIDAR 

LED LIDAR 

LED LIDAR 

LED LIDAR 

                          Hiroki Senshu Chiba Institute of Technology PERC

Abstract

LIDAR

LED LIDAR 

We are developing small sized and light weight LED LIDAR to observe the dust  devils on Mars. To 
evaluate the function and performance of the mini LIDAR, we conducted field test in which artificial 
tornado at nagoya city science museum is observed by the mini LIDAR.

1

2
10
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CJ17-30 P2017-2
GOSAT CO2 CH4
Analysis of CO2 and CH4 concentration variations using GOSAT and a transport model

GOSAT TIR CO2

TIR
CONTRAIL CO2 Machida et al., 2008; Sawa et al., 

2012 CONTRAIL NICAM-TM
Niwa et al., 2011 3 TIR

CONTRAIL
TIR

1-1.5%

       541-398hPa

NICAM-TM CO2 3

NICAM-TM GOSAT/TANSO-FTS TIR CO2

GOSAT TIR CO2

TIR CO2

                          Yosuke Niwa Meteorological Research Institute

Abstract

GOSAT CO2
CO2 GOSAT TIR

CO2 CO2
GOSAT TIR

GOSAT TIR
TIR 1-1.5%

NICAM-TM
The satellite GOSAT would provide valuable information of sources and sinks of CO2 at the earth 
surface owing to its wide observation coverage. Furthermore, vertical profiles of atmospheric CO2
obtained by the TANSO-TIR sensor onboard GOSAT are useful to evaluate vertical transport of 
CO2. However, there are significant uncertainties in the TIR data. This study has quantified the 
biases of the TIR data with a focus on the lower- to mid-troposphere, using in-situ aircraft data. The 
results indicate 1-1.5% negative biases, which is also confirmed by comparison with NICAM-TM.

1 2010 7 GOSAT TIR

NICAM-TM CO2
682hPa 314hPa
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A study on the Martian atmospheric environment using remote sensing data obtained 
                                 by Mars orbiter missions

Mars Reconnaissance Orbiter MRO
Mars Climate Sounder MCS

1

                          Katsuyuki Noguchi Nara Women’s University

Abstract

Mars Reconnaissance Orbiter MRO Mars Climate 
Sounder MCS

This study aims to reveal the nature of dust, clouds and thermal structures (temperature) and their 
interactions in the Martian atmosphere by statistical analyses of remote sensing data mainly obtained by 
Martian explorers’ data. We utilized the observational results obtained by Mars Climate Sounder (MCS) 
onboard Mars Reconnaissance Orbiter (MRO), which was launched in 2005 by NASA. We calculated the 
correlation coefficients of longitudinal distributions of each pair of  water ice clouds, dust and temperature 
in the Martian atmosphere. 
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Validation of Radiative Transfer Models for Satellite Image Processing

OS Linux
Mac Windows

(create) (start)
-it

(docker commit)
(push)

(Dockerfile)
(build)

FROM ubuntu
WORKDIR /app
ADD app /app
RUN yum install –y make gcc-gfortran libgfortran
RUN wget https://bootstrap.pypa.io/get-pip.py
RUN python get-pip.py && pip install numpy
WORKDIR source_6S
RUN make && make clean && mv sixsV2.1 /usr/bin
RUN rm -fr /app/source_6S

ubuntu,centOS,conda RTC Docker
Docker Hub https://hub.docker.com/r/iikura/ Dockerfile

Github(https://github.com/y-iikura?tab=repositories)

Yoshikazu Iikura Hirosaki University Graduate School of Science and Technology

Abstract

Docker Docker Hub
Linux Mac Window

Atmospheric and illumination effects should be corrected when extracting useful information from
satellite images. For this purpose, some radiative transfer codes (RTCs) could be utilized but cautions
are needed because of the difference in their definitions of the resulting atmospheric parameters.
Automatic processing is also needed for the efficient correction. In this research, computer environment
for satellite image processing are constructed as a Docker container and put in open source repository
(Docker Hub), which are available not ony on Linux but also on Mac and Windows.

Docker for Mac

6S
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Trial study of Future Regional Design Science based on spatial data
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                          Tatsuaki Kobayashi Chiba University Graduate School of Horticulture

Future Earth
GIS

Abstract Chiba University joined the international program Future Earth and decided to pursue education 
and research with food, health and environment as key words. In this study, GIS was used as a case study of 
Fukushima Prefecture Kawamata Town Yamakiya district where evacuation area due to nuclear accident was 
released, expressing spread food scape, health scape and ecological scape, while borrowing the expert's 
power, The resident considered about the environment with family membership and examined the social 
method of designing their hometown revitalization.

1
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CJ17-34

Workshop on “Instrumental and algorithm development for better application of vegetation lidars ”

2017 12 19 13:00-16:30 

                          Tatsuo Shiina Graduate School of Engineering / CEReS, Chiba University)

Abstract Technology of lidar range finding is widely applied for hard target such as plant vegetation, while it can 
stand further improvements comes from developer’s needs on architecture and data analysis algorithm. In 
this workshop, lidar developer and vegetation lidar users will cooperate and discuss the adequate system 
and algorithm for the vegetation lidar remote sensing. 
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• Study on Agricultural and Climatological Drought using Satellite Data in Bali, Indonesia

,
VHI SPI

MODIS
      VHI Vegetation Health index) TRMM
       SPI(Standardized Precipitation Index)

VHI
SPI

                        Takahiro Osawa Udayana University Center for Remote Sensing and Oceanography

Abstract

2015 1997

VHI SPI

El Niño could potentially affect the food security such as reducing agricultural productivity and causes 
drought in Bali due to declining rainfall; The 2015 El Niño is likely to be one of the strongest El Niño 
events since 1997 (Blunden & Arndt, 2016); To determine the severity of agriculture and climatological 
drought in Bali, Vegetation Health Index (VHI) & Standardized Precipitation Index (SPI) based on remote 
sensing data are calculated (Kogan, 2002; McKee et al., 1993); This research is expected to provide 
information of the spatial patterns of agriculture & climatological drought severity in Bali during El Niño 
and non-El Niño event.
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This research is expected to provide 
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UAV

Agricultural remote sensing using UAV and multi-spectral camera
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                          Hiroyuki OBANAWA (VisionTech Inc.)

Abstract

UAV RGB

In the field of agriculture, monitoring of various conditions of the vegetation such as their growth or
disease is necessary to adequately manage and cultivate the plant. In the past, this monitoring has
depended on the field survey by experts based on their experience and knowledge. They could not,
however, survey the wide field enough because of the short of hands or operating cost. In this study,
we report case studies of agricultural remote sensing using UAV and multi-spectral camera as a
method to overcome those problems.

1

2
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Assessment of the distribution of radionucleides on volcanic islands: case study at Ooshima

After a preliminary airborne survey of radionuclides fallout at Ooshima by a team of scientists, 6 years
later, the present contribution aimed to investigate any radioactivity remaining and how it was
distributed.
To do so, the experiment combined a conventional hand-held equipment experiment combined with a
UAV based imaging plate experiment, as well as ground-based imaging plate experiment at Ooshima
Island, south of Tokyo, where minor fallout are believed to have occurred -1&2

(1) There is no consistent trace in the environment of 
very high radioactive level spread over the volcano. 
The area of the crater and where the 1986 eruption 
occurred do not show any increased level of 
radioactivity. 

There are however a lot discrepancies in the
radiation dose registered. Although most of the
measurements were between 0.012 � sv/hr and
0.017 �sv/hr, there are localized exceptions. First the
forested area to the North of the cladera that has not
been impacted by the 1986 eruption shows values
between 0.024 �sv/hr and 0.173 �sv/hr. The upper
value has been measured only once and could be
considered as an outlier, but the measurements in
forested soil litter have shown values typically
ranging between 0.03 �sv/hr and 0.064 �sv/hr.

(3) Radioactive doses measurement above >0.03
� sv/hr are all related to soil and leaves litter
measurements in local topographic pools (few tens
of centimeters) where water and particles tend to
accumulate. Otherwise, the values drop very rapidly.

The results of this short-term research emphasizes the fact that radionuclides distribution, from natural 
and from anthropogenic sources are very variables in the environment, even at the meter scale and 
within the same bio-system. Consequently, radionuclide-based dating and geoscientific research has 
to rethink the meaning of the presence or not of a marker in the sedimentary record. Absence or 
presence of radionuclide markers is the sum of a wide variety of processes.

&
                          Christopher Gomez Kobe University & Universitas Gadjah Mada

Abstract Cesium radionucleides released by the Fukushima powerplant explosion after the 3.11 earthquake and 
tsunami created catastrophe but also a source of markers for geoscientists, as it has been the case for 
the nuclear test fallout of the 1960s. 
The volcanic Island of Izu Ooshima, located 350 KM South of Fukushima have also seen Cesium134 
and 137 contamination, as attested by air dose-rate analysis which attested that 9/2011 doses were 3x 
the one measured in 2005, with peak concentrations on the North-eastern side of the island exposed 
towards Fukushima. The present research investigated whether a spatial distribution of the 
radionucleides could be found and whether an airborne platform was able to detect their presence. 
Although ground measurement revealed the presence of local increased radiation levels, most of the 
sites only displayed background radiation values and the airborne platform could not detect their 
presence. The distribution of radioactive material has shown to have concentrated in vegetated areas of 
the volcanic caldera, which is also the area where water concentrates in a topographic pocket, also filled 
with finer material than on the rest of the caldera.

1 Location of the survey

2 Results of the survey
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Influence of sediment dynamics on rainfall-runoff relationship in head catchments

                          Norifumi Hotta The University of Tokyo

Abstract

5mm/10

This study aimed to clarify how erosion and deposition processes in headwater region affect rainfall-
runoff relationship in a mountain watershed. Field observations of debris flow were carried out in the
Ohya landslide, a headwater small catchment of Abe River, and revealed that rainfall intensity of 5mm/10
min. triggered minor but active sediment supply in the upper torrent resulting in continuous debris-flow
discharge in the downstream area. Rainfall indices to identify the debris flow occurrence was successfully
derived based on the critical rainfall intensity, incorporating the effect of the erosion and deposition.

1

2

5mm/10

1

5mm/10
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UAV
Rice monitoring using thermal infrared camera by UAV remote sensing
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                          Kei Tanaka Japan Map Center

Abstract

UAV
UAV

10 ~ 12

NDVI NDVI NDVI

The purpose of this study is to observe the canopy temperature in paddy field using UAV (Unmanned 
Aerial Vehicle) remote sensing. As a result, Canopy temperature in paddy field is not uniform, it was found 
to be distributed with the variation. The variation corresponds with NDVI.NDVI increases in a low 
temperature range of canopy temperature, in the high temperature range of canopy temperature was 
found to exhibit NDVI is low.

1 UAV

2 NDVI 12
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Title of Joint Research: Seismo-ionospheric Precursors of the Total Electron Content Probed 
Ground-based Receivers and Space-based Radio Occultation GNSS Observations

Back-
Ground

Objective

Methodo-
logy

Conclu-
sions

Effect/
Outcome

The background of this study is that SIPs of the GNSS TEC associated with large earthquakes have 
been studying intensively.  There are dense ground-based GNSS receivers and many earthquake 
events, which provides us a good chance for studying to study SIPs in Japan. The objective of this 
study is to utilize the GM TEC and the ground-based GNSS TEC to find the temporal and spatial SIPs 
associated with the 2011 M9.0 Tohoku earthquake. The methodology of this study is to derive 
measurements of ground-based GNSS receivers to remote sense the ionospheric TEC.  We further 
apply the median base to detect temporal SIPs of the GIM TEC, and conduct the spatial analysis of 
global search on the distribution of the SIPs to confirm and locate possible forthcoming earthquakes.  
To further study the fine structure and dynamics of the observed SIPs, a dense network of ground-
based GNSS receivers is needed.  By applying the Residual Minimization Training Neural Network 
(RMTNN) tomographic approach on the TEC between the GNSS satellite and the network receivers, 
three dimensional fine structure of the ionospheric electron density can be obtained.

Brief descriptions of three (at maximum) conclusions
Conclusion 1: When a detected anomaly meets the statistical 
result of characteristic of SIPs, the polarity of positive or negative,
local time, duration period, leading day, etc. of previous 
earthquakes at the same region, it may be considered the 
temporal SIP being detected.
Conclusion 2: The time series of the GNSS TEC can be used to
detect temporal anomalies at a certain location, while the spatial 
analysis on the SIP persistence and frequency can be used to 
confirm locate possible forthcoming large earthquakes.
Conclusion 3:The SIPs of the Tohoku earthquake is the TEC 
and/or the upper ionospheric electron density anomalously 
significantly enhance over the epicenter 1-3 days before the 
earthquake 
(Figure 1).

The result of this study is applied to find the characteristic of large earthquakes in various area of the 
world.
The developed method of this study is applied to construct 3D ionospheric tomography to understand 
the structure and dynamics (Figure 2).

Name of Principal Investigator: 
            Jann-Yenq Liu (National Central University, Taiwan)

In this study, we apply the global ionosphere map (GIM) of the total electron tent (TEC) and the tomography on 
the TEC derived from dense ground-based GNSS receivers to examine the temporal and spatial SIPs (seismo-
ionospheric precursors) associated with the 2011 M9.0 Tohoku earthquake.  The temporal study suggests that 
the SIP characteristic in Japan is the TEC enhances 1-3 days before large earthquakes.  The spatial analyses 
of 1D in latitudinal TEC and 2D in latitude-longitude GIM confirm the temporal SIPs being associated with the 
Tohoku earthquake.  The 2D TEC/electron density and 3D electron density structures are used to understand 
possible causal mechanisms of SIPs.

Figure 2. Differential images of RMTNN tomographic results on the 
anomalous day, DOY67 (March 8, 2011). Warm and cold colors indicate 
increase and decrease of electron density against the 15 days backward 
median model. The bottom image shows the map of Japan and a red star 
means the epicenter. Liu et al., (AGU Book Chapter 2018)

Figure 1. The distribution of the 30-day extreme
maximum (the positive anomaly) at each lattice
with various repeats (or occurrence frequency)
during the 5 days period of 6-10 March 2011
(DOY 65-69; 5-1 days before the Tohoku
earthquake).  The red star and the open star
denote the Tohoku earthquake and its
conjugate point, respectively. The dashed circle
with the radius R=100.43M=7,413 km stands for
the earthquake preparation area of the
lithosphere. Liu et al. (AGU Book Chapter
2018) 
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Joint Research No. CI17-101 P2017-3
Title of Joint Research:  Assessment of Land-use-change Patterns on Rice Production in Watershed Area 

                   Case study in Badung District-Bali, Indonesia

Back-
Ground

Objective

Methodo-
logy

Conclu-
sions

Effect/
Outcome

The background of this study is to meet the human needed of rice without extend the rice 
production area in Badung Regency since this area is a tourism-based economy and also 
potentially for rice production.

The objective of this study is to analyze of trends and stability of rice productivity in Badung
regency.

The methodology of this study is using statistical data to obtain coefficient of variance (C.V) from 
rice productivity in Badung Regency. This C. V. then inputted to Arc.Gis software to represent 
the stability of rice productivity in every village in Badung Regency.

Brief descriptions of three (at maximum) conclusions
Conclusion1

Conclusion 2

Conclusion 3

Implication of this study is to pay more attention to two sub districts in tourism area to improve 
their rice productivity such as implementation of good agricultural practices.

Name of Principal Investigator: 
            Anak Agung Keswari Krisnandika Udayana University

Abstract (Approximately 100 words)
Time series data were collected from five sub districts covering 53 villages during 2008-2016 in Badung
Regency shows that rice productivity trend tend to decline during nine years of observation especially in 2014-
2016. Variability of the data that observed from the coefficient of variance show majority of villages (69.81%)
had stable condition of rice productivity ranging from middle and high category. Other 30.19% villages were
categorized as unstable ranging from low to high productivity. Analysis using bi-plot revealed that there is no
significant correlation between rainfall in sub district and rice productivity, implying that water is available
throughout the year.

Fig.1 Rice productivity trend
over 9 years in Badung
Regency

Fig.2 Rice stability and
productivity in Badung
Regency from 2008-2016

Result of the study found that the majority of villages (69.81%) in
Badung Regency had stable condition of rice productivity, ranging
from middle and high during nine years of observation. This condition
showed that Badung Regency to some extent  were able to maintain
stability of rice production.

This study also found two villages (Sulangai and Kuta) in Badung
Regency that have rice productivity below than the national average.
These villages also included to unstable rice productivity area based
on its C.V. These villages need to be given more attention to improve
their productivity.

There is no significant correlation between rice productivity and
rainfall in Badung regency based on Biplot analysis, that’s mean
water avalibility and management in Bali still in good condition.
Thiese result also implies, there are other factors that cause
instability and low productivity of rice in some areas of Badung
Regency.
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Abstract
This paper presents a research work on land mapping and land deformation monitoring carried out using
persistent scatterer interferometry (PSI) synthetic aperture radar (SAR) technique at Kelok Sembilan bridge
region. In this paper, 13 ascending Advanced Land Observation Satellite Phased Array L-band Synthetic
Aperture Radar (ALOS PALSAR) scenes, taken from July 2007 to November 2010, were processed using PSI-
SAR technique. Then, the land deformation analysis was performed in two of the critical landslide areas near
the Kelok Sembilan bridge. For validation purpose, the results were compared with in situ ground measurement
data obtained using both differential global positioning system technique, and 3-D photogrammetry technique
based unmanned aerial vehicle. The land deformation analysis showed that both of the investigation areas are
suffering a severe land movement of approximately -100 mm every year.

Joint Research No. CI17-102 SP2017-1
Title of Joint Research:3D Land Mapping and Land Deformation Monitoring Using Persistent Scatterer
Interferometry (PSI) ALOS PALSAR: Validated by Geodetic GPS and UAV

Back-
Ground

Objective

Methodo-
logy

Conclu-
sions

Effect/
Outcome

Land deformation problems such as landslides and land subsidence occurring at Kelok Sembilan
are frequently mainly due to its complex surface topography and geology formation. Over the
past three years, 110 landslide incidents were identied, 35 in 2015, 11 in 2016, and 64 on March
3, 2017 This research aims to map and monitor land deformation using PSI-SAR technique.
Then, the results from the PSI-SAR analysis were further validated using 3D orthophoto and
differential GPS geodetic data. The methodology of this study is Persistent scatterer
Interferometric (PSI) Synthetic Aperture Radar technique. The technique employed by exploiting
multi SAR images (slave) over the same area with different time respect to one master image
geometry.

Brief descriptions of three (at maximum) conclusions
Conclusion1
From the PSI-SAR processing, temporal land
deformation information such as velocity and
displacement were obtained. From the analysis, several
landslide areas were successfully identified. This
method could detect the accumulation of land
deformation in the study area, Kelok Sembilan area.

Conclusion 2
PSI-SAR technique can be used to map and monitor
land deformation, and it could be increased the accuracy
by combination with the geocoded land deformation
contour map that was overlaid by the 3D orthophoto of
the study area.

Conclusion 3
The results from PSI-SAR analysis were validated using
the data collected from in situ ground truth measurement
from both the Geodetic GPS instrument and 3D
photogrammetry technique. Hence PSI-SAR technique
can be used to map and monitor land deformation
precisely, and UAV-based 3D photogrammetry can be
as an alternate validation tool for precision ground
survey.

(examples)
land deformation information then can be benecial to the local authorities as part of the scientific 
information in drafting/amending policies to minimize the impacts caused by landslides

Name of Principal Investigator: 
Pakhrur Razi1,2, J.T.S. Sumantyo2, Daniele Perissin3, Hiroaki Kuze2, Ming Yam Chua2 and Good F. Panggabean2

Universitas Negeri Padang, Indonesia. 2, JMRSL, CERES, Chiba University, Japan. 3, Perdue University, US 

Fig.1 Interferogram Master-slave

Fig.2 Land Deformation Map
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Joint Research No. CI17-103 P2017-3
Title of Joint Research:  Generation of dense time series synthetic Landsat data through 

                                             blending Landsat and MODIS data using cloud-free pixels

Back-
Ground

Objective

Methodo-
logy

Conclu-
sions

Effect/
Outcome

The background of this study: NDVI time-series data are widely employed in ecosystem 
dynamics monitoring and biosphere process modeling. The coarse spatial resolution of the 
available NDVI time-series products prevents them from capturing spatial details necessary for 
monitoring land cover and ecosystem changes.

The objective of this study: Producing NDVI time series data with both high spatial and temporal 
resolution 

The methodology of this study: The HysNDVI is first to generate the temporal and spatial 
increments using unmixing analysis and Thin Plate Spline interpolation (TPS) method and then,
to combine them through a Bayesian Model Averaging (BMA) method.

Brief descriptions of three (at maximum) conclusions
Conclusion 1 : A novel fusion model, namely HysNDVI, for producing 
high spatiotemporal resolution NDVI time series was developed.

Conclusion 2 : HysNDVI is more accurate than the other typical fusion 
models including NDVI-LMGM, STARFM and FSDAF. The prediction 
accuracy of HysNDVI is higher in both areas with great heterogeneity 
and areas with land cover changes.

Conclusion 3 : In HysNDVI, temporal prediction and spatial 
interpolation are combined by BMA, producing a more accurate 
increment. Besides, the application of partially contaminated fine 
data provides extra information of fine pixels which benefits the 
fusion process. 

(examples)
The developed method is applied to  produce NDVI time series data with both high spatial and 
temporal resolution for ecosystem dynamics monitoring and biosphere process modeling.

Name of Principal Investigator: 
            Jin Chen Faculty of Geographical Science,, Beijing Normal University

Abstract (Approximately 100 words)
NDVI time series data with both high spatial and temporal resolution are required in many applications. None 
of current sensors provides such data. In the study, a new hybrid model (HysNDVI) is presented to blend the 
coarse resolution data (MODIS) and the fine resolution data (Landsat). In HysNDVI, spatial information of 
Landsat images and temporal information of MODIS images are combined by Bayesian Model Averaging 
method. Moreover, HysNDVI can also use Landsat images partially contaminated by clouds. Experiments 
show that the proposed method has robust performance under different situations. 

Fig.1 Flowchart of HysNDVI

Fig.2 Landsat NDVI estimations by NDVI-LMGM 
STARFM , FSDAF and HysNDVI
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Joint Research No. CI17-108 SP2017-1
Title of Joint Research: Application of space and ground technologies for disaster risk mitigation: 

Multi-sensor Web for earthquake early detection.

Back-
Ground

Objective

Methodo-
logy

Conclu-
sions

Effect/
Outcome

The background of this study is based on the Lithosphere-Atmosphere- Ionosphere Coupling 
(Pulinets and Ouzounov, 2010), relating seismicity with the atmospheric /ionospheric signals is 
one of the working model for the future Sensor Web system 
The primary goal of our efforts will be focused on the validation of the atmospheric earthquake 
signals to gain a better understanding of earthquake process and support future application in 
earthquake monitoring and forecasting 
The methodology of this study is the development of crosscutting Sensor web, which utilizes 
targeted sensor networks (global remote-sensing satellite data, space plasma parameters from 
GPS/TEC, simultaneously with ground observations to detect pre-earthquake phenomena) in 
order to achieve a novel solution 

Brief descriptions of three (at maximum) conclusions
Conclusion1
Our initial results suggest that systematic use of multi-parameter 
observations can be used for additional physical validation of 
pre-seismic processes associated with the major earthquake events.

Conclusion 2
Our preliminary results show correlation between the
appearance of pre-earthquake transients anomalies in 
atmosphere and ionosphere (with a short time-lag, from hours 
up to few days) and the occurrence of 2016 Kumamoto, 
Japan earthquake series.

Conclusion 3
Our initial prospective tests show that multi-parameter analysis 
could reveal short-term pre-earthquake anomalies prior to
the largest earthquakes.

Our products of long time series (OLR, GPS/TEC, plasma,) over several areas of validation in Japan. 
help to justify the abnormal level of change over the expected time scale. The broader impact of this 
project includes advancing our knowledge of earthquake phenomena, towards multisensory 
observations and data analysis . A detail summary of our approach will be subsequently published in a 
new volume as part of the AGU Geophysical Monograph series and is intended to show the variety of 
parameters seismic, atmospheric, and geochemical and the historical perspective of this research and 
could bring this topic to a broader geosciences community. 

Name of Principal Investigator: 
            Dimitar Ouzounov, Chapman University, CA ,USA

This proposal represents an innovative approach for integrating multi parameter sensor networks of pre-
earthquake signal caused by increasing stress in the Earth’s crust prior to earthquakes. Latest observations 
from space and ground have provided multiple evidences for detection of pre- earthquake signals and the 
latest studies show their statistical significance, repeatability, and universality. The objective is the 
development of crosscutting Sensor web, which utilizes targeted sensor networks (global remote-sensing 
satellite data, space plasma parameters from GPS/TEC, simultaneously with ground observations to detect 
pre-earthquake phenomena) in order to achieve a forecast solution. 

Fig.1 The pre-earthquake effect sof M7 earthquake in Kumamoto, Japan seen with different observations; A. Time series of OLR night time 
data for 2016 (red columns) for location near to the Kumamoto epicenter. OLR anomalies for 2015 with no major seismic activities
(blue columns). Gray line is 2016 OLR daily values. Seismic events with M4.5+ (EMSC) for 2014 (bottom); B. Shake map (USGS) ; C.
30 days of  dTEC mask for receiver GMSD centered to the day of  earthquake - 04.16.2016; D -30 days integration graph for OLR, 
DTEC and ACP. With shaded areas – anomalous patterns, with white triangles – time mark of EQ occurrence.
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